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TITLE OF THE INVENTION 

Method of Resin Encapsulation, Apparatus for Resin Encapsulation, 
Method of Manufacturing Semiconductor Device, Semiconductor Device 
and Resin Material 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a method and the like for resin- 
encapsulation of electronic components on a board. 
Description of the Background Art 

A conventional method of resin encapsulation, used in 
manufacturing a semiconductor package as an example of a resin mold 
product having electronic components mounted on a board will be outlined 
in the following. 

In the conventional method of resin encapsulation, first, a printed 
circuit (wiring) board (hereinafter simply referred to as a board) having 
semiconductor chips (hereinafter simply referred to as chips) as exemplary 
electronic components mounted thereon is prepared. Thereafter, on one of 
a pair of molds having one mold and the other mold positioned opposed to 
each other, the board is placed. Then, the mold pair is closed. Thereafter, 
through a resin flow path, melted resin is introduced into a cavity provided 
in the other mold of the mold pair. At this time the melted resin is 
pressurized. 

Thereafter, the introduced resin sets. Thus, a resin mold product is 
formed. Then, the mold pair is opened. The resin mold product is taken 
out from the one mold. Then, the resin mold product is diced and divided 
into a plurality of semiconductor packages. Thus, a semiconductor 
package as a final produce is complete. 

Recently, the number of terminals of the semiconductor chip has 
been increased as compared with conventional chips. Further, a structure 
has been used in which semiconductor chips are stacked on a board. 
Further, the semiconductor package has been made thinner. 

In addition, wires electrically connecting the semiconductor chip to 
the board have been made longer, and the space between adjacent wires 
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becomes narrower. As a result, the conventional method of resin molding 

described above tends to cause the following problems. 

First, it has become more likely that the wire is deformed or 

disconnected because of the flow of the melted resin introduced into the 
5 cavity. Further, it has become more likely that adjacent wires are 

undesirably brought into contact with each other. In order to solve such 

problems, it may be helpful to decrease the speed of introduction of the 

melted resin into the cavity. When the speed of introduction of the melted 

resin is decreased, however, the melted resin that is being introduced 
10 comes to have higher viscosity. This makes it difficult for the gas in the 

melted resin to escape to the outside. Accordingly, voids or unfilled 

portions tend to result in the set resin mold. 

Further, recently, there is a demand for the boards of larger size, in 

order to reduce cost for semiconductor products. When electronic 
15 components are to be resin-encapsulated on a large board, flow distance of 

the melted resin becomes longer than when the electronic components are 

resin-encapsulated on a small board. This increases the possibility of 

voids or unfilled portions mentioned above. 

It is also noted that the resin may undesirably set on the resin flow 
20 path. The resin set on the resin flow path is discarded, and therefore, the 

conventional method of resin encapsulation involves the problem of waste 

of resin material. 

SUMMARY OF THE INVENTION 

The present invention was made to solve the above described 

25 problems and its object is to reduce possibility of generating defective resin 
mold products and to efficiently use resin material, when electronic 
components mounted on a board is resin-encapsulated. 

In order to attain the above described object, the present invention 
provides methods of resin encapsulation in accordance with one and 

30 another aspects. The methods of both aspects attain resin encapsulation 
of electronic components mounted on a main surface of the board, using a 
pair of molds having an upper mold and a lower mold. The methods in 
accordance with the one and another aspects will be described in the 
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following. 

In the method of resin encapsulation in accordance with one aspect 
of the present invention, the following steps are executed. First, a board is 
attached to the upper mold. Then, melted resin is generated in a cavity 
5 provided in the lower mold. Thereafter, the mold pair is closed. Thus, 
the electronic components are immersed in the melted resin. Then, the 
resin sets in the cavity. In this manner, a resin mold product is formed. 

According to this method, the melted resin flows almost uniformly 
over the entire region of a plane parallel to the board, and flows in the 
10 depth direction of the cavity in a very short time period. Thus, voids left 
in the set resin and portions not filled with the set resin in the resin mold 
product can be prevented. 

In the step of generating the melted resin, the melted resin may be 
formed by heating a solid resin material placed in the cavity. By this 
15 method, the resin flow path becomes unnecessary. Accordingly, resin set 
in the resin flow path can be avoided and, as a result, the resin material 
can be used efficiently. 

The above described method is applicable where electrodes of the 
board are connected to electrodes of the electronic components by means of 
20 a conductive material in the form of loops in a prescribed plane. In this 

case, in the step of immersing the electronic components in the melted resin, 
the prescribed plane should preferably move substantially vertically to the 
main surface of the melted resin. 

According to the method above, a force applied from the melted resin 
25 to the conductive material is not in a direction that the conductive material 
easily deforms. Therefore, possible damage to the conductive material can 
be suppressed. 

In the method of resin encapsulation in accordance with another 
aspect of the present invention, a solid resin material is used, and the 
30 following steps are executed. 

First, the board is placed on the lower mold. Then, the resin 
material is mounted on a main surface of the board such that the resin 
material is not in contact with the conductive material connecting the 
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electrodes of the board to the electrodes of the electronic components. 
Thereafter, the mold pair is closed. The resin material is then heated. 
Thus, melted resin is generated on the main surface of the board. Further, 
the electronic components are enveloped within the melted resin. 
5 Thereafter, the melted resin sets, and the resin mold product is formed. 

By this method also, similar effects as attained by the method of 
resin encapsulation in accordance with the one aspect above can be 
attained. 

The resin encapsulating apparatus of the present invention includes 

10 means for executing the method of resin encapsulation in accordance with 
the one and the other aspects described above. The method of 
manufacturing a semiconductor device of the present invention utilizes the 
method of resin encapsulation in accordance with the one and the other 
aspects described above. Further, the semiconductor device of the present 

15 invention is manufactured by the method above. 

Next, the resin material in accordance with the present invention 
will be described. 

The resin material of the present invention is used when electronic 
components mounted on a main surface of a board are resin -encapsulated 

20 by setting melted resin generated in a cavity formed in a mold pair. 

Further, the resin material is a solid, row material for the melted resin. 
Further, the resin material has such size and shape that correspond to the 
size and shape of the cavity. 

To the resin material, heat is transmitted form the surfaces of the 

25 mold that form the cavity. Therefore, when this material is used in the 
method of resin encapsulation in accordance with the other aspect of the 
invention described above, the heat transmitted from the surfaces of the 
mold can be effectively used and the melted resin can be obtained in a very 
short time period. 

30 Alternatively, the resin material mentioned above may be prepared 

such that when the resin material is placed on the main surface of the 
board, a space formed between the board and the resin material encloses 
the electronic components. In this case, the size of the space is preferably 



set such that the resin material is not in contact with the conductive 
material connecting the electrodes of the board to the electrodes of the 
electronic components. 

By such setting, generation of stress in the conductive material 
caused by the contact of the resin member and the conductive material can 
be prevented in the method of resin encapsulation in accordance with the 
other aspect described above. As a result, damage to the conductive 
material caused by the generation of internal stress at the time of resin 
encapsulation can be prevented. 

Further, desirably, a notch is provided in the resin material in order 
to let the gas in the space go out from the resin material, when the resin 
material is melted by heat. 

The foregoing and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following 
detailed description of the present invention when taken in conjunction 
with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1A is a partial cross sectional view of a resin encapsulating 
apparatus in accordance with a first embodiment of the present invention, 
before the resin material is placed in the cavity. 

Fig. IB is a partial cross sectional view of the resin encapsulating 
apparatus in accordance with the first embodiment of the present invention, 
after the melted resin is generated in the cavity and before the mold pair is 
closed. 

Fig. 2A is a partial cross sectional view of the resin encapsulating 
apparatus in accordance with the first embodiment of the present invention, 
showing chips mounted on the board immersed in the melted resin, as the 
mold pair is closed. 

Fig. 2B is a partial cross sectional view of a resin encapsulating 
apparatus in accordance with the first embodiment of the present invention, 
showing the resin set in the cavity. 

Fig. 3 A is a partial cross sectional view of the resin encapsulating 
apparatus in accordance with the first embodiment of the present invention, 



after the mold pair is opened and before the resin mold product is taken out 
from the upper mold. 

Fig. 3B is a partial cross sectional view of the resin encapsulating 
apparatus in accordance with the first embodiment of the present invention, 
5 showing the closing portion when the mold pair is closed. 

Fig. 4A is a partial cross sectional view of a resin encapsulating 
apparatus in accordance with a second embodiment of the present 
invention, before the resin material is placed on the board. 

Fig. 4B is a partial cross sectional view of the resin encapsulating 
10 apparatus in accordance with the second embodiment of the present 
invention, when the resin material is placed on the board. 

Fig. 5 A is a partial cross sectional view of the resin encapsulating 
apparatus in accordance with the second embodiment of the present 
invention, showing the resin material being heated as the upper mold is 
15 brought into contact with the resin material. 

Fig. 5B is a partial cross sectional view of the resin encapsulating 
apparatus in accordance with the second embodiment of the present 
invention, showing the melted resin filled in the cavity as the resin 
material is melted, with the mold pair closed. 
20 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the following, the method of resin encapsulation in accordance 
with an embodiment of the present invention, the resin encapsulating 
apparatus used therefor, the method of manufacturing a semiconductor 
device utilizing the same, the semiconductor device manufactured thereby, 
25 and the resin material used therefor will be described with reference to the 
figures. 

(First Embodiment) 

Referring to Figs. 1A to 3B, the method of resin encapsulation in 
accordance with the first embodiment will be described. 
30 As can be seen from Figs. 1A and IB, in the resin encapsulating 

apparatus used for the method of resin encapsulation of the present 
embodiment, a mold pair is provided that has a lower mold 1 and an upper 
mold 2 opposing to each other. Further, the resin encapsulating 
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apparatus is further provided with press means (not shown) for opening 
and closing lower mold 1 and upper mold 2. 

Further, Fig. 1A shows a conveyer unit 3 positioned in a space 
between lower mold 1 and upper mold 2. By the function of a driving 
5 mechanism, not shown, conveyer unit 3 can be inserted to the space 

between lower mold 1 and upper mold 2, and also by the function of the 
driving mechanism, conveyer unit 3 can be moved from the space between 
lower mold 1 and upper mold 2 to the outside of the space. A resin 
material in the form of a plate is fixed to conveyer unit 3 by adsorption 

10 based on vacuum action. Further, conveyer unit 3 can be moved 

downward while holding resin material 4 thereon, by the function of the 
driving mechanism. Therefore, the resin encapsulating apparatus in 
accordance with the present embodiment is capable of supplying resin 
material 4 into a cavity 5 of lower mold 1. 

15 Lower mold 1 is provided with the cavity 5, and resin material 4 is fit 

therein. Melted resin is filled in cavity 5, as will be described later. 
Lower mold 1 is further provided with a resin pool 6. Resin pool 6 is 
communicated with cavity 5. Resin pool 6 is also communicated with a gas 
flow path 7. Gas flow path 7 is connected to a decompression pump 

20 through a duct and a valve (all not shown). Gas flow path 7 may be 

connected to a pressure source (not shown) such as a compressed air tank, 
as needed. Further, a heater for heating peripheral portions of cavity 5 is 
provided near the cavity 5 inside lower mold 1. 

Resin material 4 is a thermosetting resin that sets when heated. 

25 The shape and size of resin material 4 correspond to the shape and size of 
cavity 5. In other words, the shape of mold surfaces of cavity 5 
substantially matches the outer shape of resin material 4. Namely, all the 
mold surfaces of cavity 5 are in contact with or very close to the surfaces of 
resin material 4. Further, as can be seen from Fig. 1A, a stepped portion 

30 10 is provided at a closing portion 9 at an upper part of cavity 5. Resin 
material 4 is formed to have a shape corresponding to the stepped portion 
10. Therefore, resin material 4 is fit in cavity 5 such that there is no space 
formed between resin material 4 and cavity 5. Specifically, the entire side 



surfaces and lower surface of resin material 4 shown in Fig. 1A are 
substantially in contact with the entire mold surfaces of cavity 5. 

Upper mold 2 is provided with a recessed, board holding portion 11. 
At the bottom surface (upper surface in Fig. 1A) of board holding portion 11, 
5 a recessed suction portion 12 is formed. A gas flow path 13 is 

communicated with recessed suction portion 12. Gas flow path 13 is 
connected to a decompression pump through a duct and a valve (all not 
shown). By the function of the decompression pump, the air in the 
recessed suction portion 12 is absorbed through gas flow path into 

10 decompression pump. Accordingly, recessed suction portion 12 comes to 
have negative pressure. As a result, board 14 is attracted by suction and 
held on board suction holding portion 11. 

Assume that the main surface of substrate 14 is divided into a 
plurality of virtual areas by lattice-like phantom lines. On the board 14 in 

15 each of the plurality of virtual areas, one chip 15 is mounted. Further, 

board 14 is electrically connected to respective electrodes of the plurality of 
chips 15 (not shown) by means of wires 16. Therefore, when diced along 
the phantom lines, semiconductor packages are formed, in each of which 
one chip 15 is mounted on one piece of the divided board 14. 

20 The method of resin encapsulation in accordance with the present 

embodiment will be described in the following. First, as shown in Fig. 1A, 
lower mold 1 and upper mold 2 are opened. Next, using board conveying 
means (not shown), a board 14 is placed on board holding portion 11. 
Thereafter, using the decompression pump, the air in recessed suction 

25 portion 12 is absorbed, through gas flow path 13. Thus, board 14 is 
attracted by suction and held on board holding portion 11. 

Further, conveyer unit 3 moves to immediately above cavity 5 while 
resin material 4 is held by suction on conveyer unit 3. Thereafter, resin 
material 4 is taken out from conveyer unit 3. Thus, resin material 4 falls 

30 into cavity 5. As a result, resin material 4 is fit in cavity 5. Alternatively, 
conveyer unit 3 may move downward from above cavity 5 to the vicinity of 
cavity 5, and thereafter, conveyer unit 3 may release resin material 4 so 
that resin material 4 is fitted in cavity 5. 
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Thereafter, lower mold 1 is heated by heater 8. Consequently, heat 
that has been transmitted through lower mold 1 is transmitted from lower 
mold 1 to resin material 4. Thus, resin material 4 is heated and melted. 
In this manner, melted resin 17 results as shown in Fig. IB. Thereafter, 
5 upper mold 2 is moved downward until wires 16 are positioned close to the 
surface of melted resin 17. The above described series of process steps for 
resin molding is executed while the air in the space between lower mold 1 
and upper mold 2 is fed into decompression pump 7 through gas flow path 7, 
that is, while the pressure in the space between lower mold 1 and upper 
10 mold 2 is reduced. 

Then, upper mold 2 is further lowered as shown in Fig. 2A. Thus, 
closing of lower mold 1 and upper mold 2 is complete. Consequently, chips 

15 and wires 16 are immersed in melted resin 17. At this time, portions of 
board 14 around portions having chips 15 mounted thereon are also 

15 immersed in melted resin 17. Further, the space including cavity 5 is 

reduced in pressure. Therefore, gas existing in cavity 5 is prevented from 
entering melted resin 17. Hence, generation of any void in melted resin 17 
is suppressed. Melted resin 17 that spills over cavity 5 flows into resin 
pool 6. 

20 Thereafter, melted resin 17 sets as shown in Fig. 2B, and set resin 18 

results in cavity 5. Set resin 18 and board 14 enclose chips 15 and wires 

16 shown in Fig. 2A. A resin mold product 19 is thus complete. 

Next, as shown in Fig. 3A, upper mold 2A is moved upward, and 
lower mold 1 and upper mold 2 are opened. Thereafter, resin mold 

25 product 19 is taken out from upper mold 2. By feeding compressed air 
from a pressure pump through gas flow path 7 to resin pool 6, set resin 
formed in resin pool 6 may be released from lower mold 1, as needed. 

When resin mold product 19 is taken out from upper mold 2, suction 
of air in recessed suction portion 12 by the decompression pump is stopped. 

30 Thus, resin mold product 19 held by suction on board holding portion 1 1 
falls onto conveyer unit 3 inserted to the space therebelow. Thereafter, 
conveyer unit 3 conveys resin mold product 19 to a position where storage 
means such as a tray is provided or to a position for the next process step. 
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Then, resin mold product 19 is cut by a dicer, and semiconductor packages 
as final products are complete. 

One characteristic of the method of resin encapsulation in accordance 
with the present embodiment is that resin material having such shape and 
5 size that correspond to the size and shape of cavity 5 is used. Because of 
this characteristic, it becomes possible to obtain melted resin 17 in a very 
short time period, by heating resin material 4 in cavity 5. 

Another characteristic of the method of resin encapsulation in 
accordance with the present embodiment is that chips 15 and wires 16 

10 mounted on board 14 are gradually immersed in melted resin 17 when 
lower mold 1 and upper mold 2 are closed. 

Accordingly, melted resin 17 moves for a very short period of time in 
a direction vertical to the main surface of board 14, that is, the depth 
direction of cavity 5. Further, melted resin 17 as a whole moves almost 

15 uniformly. It is noted that melted resin 17 hardly moves in a direction 
orthogonal to the plane including the loop wires 16. Specifically, melted 
resin 17 hardly moves in a direction along which the loop wires tend to go 
down or deform. In other words, melted resin 17 moves in a direction 
parallel to the plane including loop wires 16. In summary, melted resin 17 

20 moves in a direction along which the loop wires 16 are least susceptible to 
deformation, that is, the direction from the top to the bottom of loop wires. 

According to the method of resin encapsulation described above, 
chips 15 and wires 16 are immersed in melted resin 17 while the space 
including cavity 5 is reduced in pressure. Therefore, bubbles hardly enter 

25 melted resin 17. As a result, generation of any void in melted resin 17 can 
be suppressed. 

In summary, according to the method of resin encapsulation of the 
present embodiment, viscosity of melted resin 17 is low, that is, the melted 
resin maintains high fluidity, and excessive external force is not applied to 
30 wires 16 during resin molding. As a result, even when electronic 

components are to be resin-encapsulated on a large board, defects such as 
formation of voids in the resin, formation of portions not filled with the 
resin and deformation of wires can be prevented. 
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Further, according to the method of resin encapsulation of the 
present embodiment, the resin flow path becomes unnecessary, and 
therefore, wasteful resin set in the resin flow path can be eliminated, 
enabling efficient use of the resin material. 
5 In the method of resin encapsulation in accordance with the present 

embodiment, resin material 4 having such size and shape that correspond 
to the size and shape of cavity 5 is used. It is noted, however, that a 
method of resin encapsulation in which a prescribed amount of granular 
resin or liquid resin is fed to cavity 5 in place of resin material 4 can also 
10 attain the same effect as attained by the method of resin encapsulation of 
the present embodiment described above. 

Further, in order to maintain air-tightness of the space between 
upper mold 2 and lower mold 1, a sealing member 20 formed of a 
deformable plastic sheet may desirably be provided at closing portion 9. A 
15 frame-like member having a circular cross section (Oring) may be used as 
the sealing member. 

(Second Embodiment) 

Next, the method of resin encapsulation in accordance with the 
second embodiment will be described with reference to Figs. 4A to 5B. 

20 Figs. 4A to 5B show the structure of the resin encapsulating apparatus in 
accordance with the present embodiment. In each of Figs. 4A to 5B, 
portions denoted by the same names as the components of the resin 
encapsulating apparatus in accordance with the first embodiment described 
with reference to Figs. 1A to 3B have the same functions as in the first 

25 embodiment, and therefore, description thereof will not be repeated. 

Referring to Figs. 4A to 5B, in the resin encapsulating apparatus in 
accordance with the present embodiment, board 14 is placed on lower mold 
21. On board 14, resin material 22 is placed. Resin material 22 has such 
size and shape that correspond to the size and shape of a cavity (which will 

30 be described later) formed in upper mold 25. Resin material 22 has a flat 
portion 23 and edge portions 24. As can be seen from Figs. 4A and 4B, 
resin material 22 is placed on board 14 such that flat portion 23 extends in 
a direction parallel to board 14 and edge portions 24 extend in a direction 
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vertical to board 14 and flat portion 23, respectively. 

Here, referring to Fig. 4B, when the height of a space formed by the 
inner side surfaces of flat portion 23 and edge portions 24 and the main 
surface of board 14 in a direction vertical to the main surface of board 14 is 
5 higher than wires 16, contact between flat portion 23 and wires 16 can be 
avoided. It is desirable to form a notch at the edge portion 24 in order to 
let go the gas in the above described space, when resin material 22 is 
melted by heating. 

In the resin encapsulating apparatus of the present embodiment, a 

10 heater 27 is provided inside upper mold 25, as shown in Fig. 5A. Further, 
there is a cavity 26 in upper mold 25. On a portion of closing portion 28 on 
the side of upper mold 25, a sealing member similar to sealing member 20 
(see Fig. 3B) in accordance with the first embodiment may be provided. 
On either one of upper mold 25 and lower mold 2 1, a resin pool and a gas 

15 flow path similar to resin pool 6 and gas flow path 7 (see Figs. 1A and IB) 
in accordance with the first embodiment may be provided. 

The method of resin encapsulation in accordance with the present 
embodiment will be described in the following. First, as shown in Fig. 4A, 
board 14 is placed on a prescribed position of lower mold 21, with the metal 

20 mold opened. In this state, lower mold 2 1 heated by heater 8 heats board 
14. 

Next, referring to Fig. 4B, resin material 22 is placed on a prescribed 
position on board 14. In this state, the heat radiated from board 14 is 
transmitted to resin material 22. Thus, resin material 22 is heated. 

25 Before the start of the heat treatment step, the height of the space formed 
between resin material 22 and board 14 is sufficiently higher than the 
height of wires 16 as described above, and therefore, resin material 22 is 
not in contact with wires 16. 

Next, as shown in Fig. 5 A, upper mold 25 heated by heater 27 is 

30 moved closer to flat portion 23 of resin material 22, so as to further heat 

resin material 22. As a result, resin material that is heated both by upper 
mold 25 and lower mold 21 gradually melts. In this state, lower mold 21 
and upper mold 25 are not fully closed yet. Thereafter, as the resin 
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material 22 melts resulting in melted resin 17, upper mold 25 is moved 
gradually downward to lower mold 21. Mold closing is complete when 
upper mold 25 comes into contact with lower mold 21. 

The above described series of operations is performed while reducing 
5 the pressure in the space formed between upper mold 21 and lower mold 25. 
Thereafter, as shown in Fig. 5B, melted resin is continuously heated, with 
the cavity 26 filled with melted resin 17. 

Thereafter, similar to the process step described with reference to Fig. 
2B of the first embodiment, melted resin is set. Thus, resin mold product 
10 19 is formed. Thereafter, similar to the process step described with 

reference to Fig. 3A of the first embodiment, resin mold product 19 is taken 
out, and the resin mold product is conveyed to the position where the 
storage means such as a tray is provided or to a position for the next 
process step. 

15 One characteristic of the method of resin encapsulation in accordance 

with the present embodiment is that resin material 22 has such size and 
shape that correspond to the size and shape of cavity 26. Another 
characteristic of the method of resin encapsulation in accordance with the 
present embodiment is that chips 15 and wires 16 are enclosed in a space 

20 formed by board 14 and resin material 22 such that wires 16 are not in 

contact with resin material 22. A further characteristic of the method of 
resin encapsulation in accordance with the present embodiment is that 
resin material 22 placed on board 14 is heated and melted as it is brought 
closer to or brought into contact with upper mold 25. 

25 According to the method of resin encapsulation in accordance with 

the present embodiment having the above described characteristics, resin 
material 22 is not in contact with wires 16 in a solid state before it is 
melted. 

Further, melted resin 17 resulting from resin material 22 moves in a 
30 very short period, in a direction vertical to the main surface of board 14, 

that is, in the depth direction of cavity 5. Accordingly, chips 15 and wires 
16 mounted on board 14 are buried in melted resin 17. Therefore, 
according to the method of resin encapsulation of the present embodiment, 
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similar to the method of resin encapsulation of the first embodiment, 
defects such as formation of voids in the set resin of the resin mold product, 
formation of portions not filled with resin in the resin mold product or < 
deformation of wires 16 can be prevented. Further, according to the 
5 method of resin encapsulation of the present embodiment, resin 
encapsulation is completed in a very short period of time. 

Further, as the resin flow path becomes unnecessary and the resin 
set in the resin flow path is eliminated, the resin material can be used 
efficiently. Further, as the board 14 is positioned not on upper mold 25 

10 but on lower mold 21, the mechanism for suction attracting the board 14 
becomes unnecessary. As a result, the mechanism of the resin 
encapsulating apparatus can be simplified. 

In the method of resin encapsulation in accordance with the first and 
second embodiments, resin materials 4 and 22 have been described as 

15 thermosetting resin. Resin materials 4 and 22 may be thermoplastic resin. 
In that case, resin material 4, 22 is heated and melted, and after upper 
mold 2, 25 and lower mold 1, 21 are closed, temperature of upper mold 2,25 
and lower mold 1,21 is decreased to set melted resin 17. 

Further, in the method of resin encapsulation in accordance with the 

20 first and second embodiments described above, a decompression pump (not 
shown) is provided in the resin encapsulating apparatus, and the pressure 
in the space formed between upper mold 2, 25 and lower mold 1, 21 is 
reduced by the decompression pump. A method may be employed, 
however, in which the decompression pump is not used, in order to 

25 suppress undesirable influence on amount of gas included in resin material 
4, 22 and to prevent undesirable influence on the quality required of the 
resin mold product 19. 

According to the first and second embodiments, in the object of resin 
encapsulation, wires 16 are used as the conductive material for electrically 

30 conducting electrodes of board 14 and electrodes of chips 15. It is noted, 
however, that a flip-chip, having the electrodes of board 14 directly 
connected to electrodes of chips 15, may be the object of resin encapsulation. 
Further, the material of board 14 may be metal as in the case of a 
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lead frame, or it may be a resin-based material such as a common printed 
board. Alternatively, board 14 may be a metal-based substrate or a 
ceramic substrate. Board 14 may be a substrate for a so called wafer level 
package, that is, a semiconductor substrate such as a silicon substrate, a 
5 compound semiconductor substrate or an SOI (Silicon On Insulator) 

substrate, having interconnections of Cu or the like printed on a main 
surface thereof. In that case, desirably, resin material 4 of the first 
embodiment is a flat plate having such size and shape that correspond to 
the size and shape of cavity 5, with the thickness of the plate being deeper 

10 than the depth of cavity 5. 

Preferably, resin material 22 shown in Fig. 5A placed above the main 
surface of board 14 has such size and shape that correspond to the size and 
shape of cavity 26. In that case, desirably, thickness of resin material 22 
is larger than the depth of cavity 26. Resin material 22 having such 

15 thickness is directly in contact with both board 14 and upper mold 25, and 
hence, resin material 22 is heated both from above and from below. 
Therefore, resin material 22 can be melted in a very short time period as 
compared with the conventional method. 

Further, board 14 may be a board used for manufacturing a chip 

20 capacitor, for example, other than the semiconductor substrates. 

Although the present invention has been described and illustrated in 
detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the terms of the 

25 appended claims. 
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